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Claims as Filed 

Claims 

What is claimed is: 

, , p„,^=p„de having ,he ab.li.y to bind CEA comprismg a CEA bind.ng loop 
having Ihe ammo acid sequence Cys-X,-X,-X„-X,-X,-X,,X,.-X„.Cys (SEQ ID 

wherein 

X4- is Asn, Glu, or Met; 
X^-is Asn, Leu, Met or Phe; 
X,- is Asp, Gly, He, Lys Phe or Thr; 
X,- is Ala, Gin, Gly, Lys or Thr; 

X,- is Arg, Asn, Asp, Glu or Gly; '^^^ Ct 

Xy- is Gin, Gly or Leu; 
X,u-is Ala, Trp or Tyr; 
X,i-isAla, Gly, His, Phe, ThrorVal; 

2. A polypeptide according to Claim 1 , wherein 
Xj- is Glu; 

X.- is Asn, Leu, Met or Phe; 
X, - is Asp. Gly, lie, Lys, Phe or Thr; 
X- is Lys; 

X,- is Arg, Asn, Asp, Glu or Gly; 
Xy- is Gin; 
X,,,- is Trp; and 

X,,- is Ala, Gly, His, Phe. Thr or Val. 
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K poivpeplide according M Claim !. conipns.ng ihc ammo acid sequence 
X,-X,-X,-Cys-X,-X,-X„-X.-X,-X,-X„-X„-Cys-X„-X,-X, ,SEQ ID NO: 

wherein 

X|- is Asn or Asp; 
X.- is Trp; 

X,- is Asp, Phe or Val; 

X4- is Asn, Glu or Met; 

X.- is Asn, Leu, Met or Phe; 

\- is Asp, Gly, He, Lys, Phe or Tlir; 

X,- is Ala, Gin, Gly, Lys or Thr; 

Xs- is Arg, Asn, Asp, Glu or Gly; 

X,- is Gin, Gly or Leu; 

X,o- is Ala, Trp or Tyr; 

X,,- is Ala, Gly, His, Phe, Thr or Val; 

X,2- is Asn, Gin, Phe, Ser or Val; 

X,,- is Arg, Leu, Pro or Ser; and 

X,4- is Leu, Ser, Trp or Tyr. 



ICC. 



4. A polypeptide according to Claim 3, having the ammo acid sequcnc 

X.-Trp-Val-Cys-Glu-X.X,-Lys-X,-Gln-Trp-X„-Cys-Asn- X„-X, (SEQ ID 

N0:2). wherein 

X|- is Asn or Asp; 

X,- is \sn. Leu, Met or Phe; 

X„- is Asp, Gly, He, Lys, Phe or Thr; 

X,- is Arg, Asn. Asp, Glu or Gly; 

X,,- is Ala, Gly, His, Phe. Thr or Val; 
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is Are. Leu, Pro or Scr; and 
Xm- is Leu or Tw. 



A polypeptide according to Claim 3, composing an amu.o acid sequence selected 
from the group consisting of: 

Asn-Trp-Val-Cys-Asn-Leu-Phe-Lys-Asn-Gln-Trp-Phe-Cys-Asn-Ser-TyT(SEQlD 
N0:4), 

Asp-Trp-Val-Cys-Glu-Asn-Lys-Lys-Asp-Gln-T.p-Thr-Cys-Asn-Leu-Leu 
(SEQ ID N0:5), 

Asn-Trp-Asp-Cys-Met-Phe-Gly-Ala-Glu-Gly-Trp-Ala-Cys-Ser-Pro-Ti-p 
(SEQ ID N0:6); 

Asp-Trp-Val-Cys-GIu-Lys-Thr-Thr-Gly-GIy-Tyr-Val-Cys-Gln-Pro-Leu 
(SEQ IDN0:7); 

Asn-Trp-Phe-Cys-Glu-Met-lle-Gly-Arg-Gln-Trp-Gly-Cys-Val-Pro-Ser 
(SEQ ID N0:8); and 

Asp-Trp-Val-Cys-Asn-Phe-Asp-Gln-Gly-Leu-Ala-His-Cys-Phe-Pro-Ser 
(SEQ ID N0;9). 

A poK.pept.de havmg the ability to bind CEA comprising the amino ac.d 
sequence: X,,-X,-X,-Cys-X,-X.-X,-X--X.-X,.X,,-X,,-Cys-X,,-X,,-X, (SEQ ID 

NO; I ). 
wherein 

X,- is Asp, Asm Ala, or lie; 

X;- is Trp; 

X,,- is Val. He, Met, T>t, Phe, Pro, or Asp; 
Xa- is Asn, Glu, or Asp; 
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X,- is Leu. Phe, T>T. Trp, Val. Met, lie, or Asn; 

X„- IS Phe, Leu, Asp. Glu. Ala, lie, Lys, Asn, Ser, \-al. Trp, or Tyr 

X - is Lvs, Phe. Asp, Gly. Leu, Asn, or Trp; 

X.- is Asn, Pro. Phe, Gly, Asp, Ala, Ser, Glu, Gin, or Trp; 

Xc,- is Gin, or Lys; 



X,r 

X|3- 



sTrp; 

s Phe, Thr, Met, Ser. Ala, Asn, Val, His, lie. Pro, T,-p. or T>t; 
IS Asn, Asp, Glu, Pro, Gin, or Ser; 

s Val, Leu, lie. Pro. Ala, Gin, Ser, Met, Glu, Thr, Lys. or Trp; and 
s Leu, Met, Val, T>t, Ala, He, Trp, His, Pro, Gin, Glu, Phe, Lys, or 



Are. 



7. The polypeptide according to Claim 6, comprising an amino acid sequence as 
depicted m Table 5 (SEQ ID NOs;37-107). 

8. The polypeptide according to Claim 1 , 3 or 6, wherein said polypeptide binds to 
CEA but does not bind to NCA. 

9. The polypeptide according to Claim 1 , 3 or 6, wherein said polypeptide has a K, 
for CEA which less than 7 fiM. 

1 0. A method of detecting CEA in a subject comprising the steps of; 

a) detectably labeling a polypeptide according to any one of Claims 1-7: 

b) administering to said subject the labeled polypeptide; and. thereafter. 

c) detecting the labeled polypeptide in the subject. 
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pi.;.., iM ^vl^'-re^^ said DoKioepUde is labeled wiih a 
11. The method accoruiiiu Lu L laun i A.,.. ^.i^ - . . 

radioactive compound. 

n. The method .ccord.ng .0 Claim 1 1, wherein said rad.oactive compound includes 

mdium. 

. , . ,-T.^i;,..vn-'t^v='" comnound includes 

13. The method according to Claim 1 1, wherein .aid lau.o... > ^ .... P 

technetium. 

,4 The method accordmg to Clam, 10. .herem said de.ec.mg step is n,dieam e of 
colon cancer, breast cancer, lung cancer, eerv.cal cancer, ovarian cancer, stomach 
cancer, bladder cancer, pancreatic cancer or esophageal cancer, 

I , ^ method of treattng a CE.\ assocalcd disease comprising the step of: 

administering to a subject ,n need of treatment for such a disease a composttton 
comprising a polypepttde accordmg to any one of Claims 1 -7 conjugated w,th a 
therapeutic agent effective for treating said disease. 



, 6 The method according to Claim 1 5, wherein satd CEA associated disease ,s colon 
cancer, breast cancer, lung cancer, cervical cancer, ovarian cancer, stomach 
cancer, bladder cancer, pancreatic cancer or esophageal cancer. 

, 7, The method according to Claim 15, wherein said therapeutic agent is a radioaci. e 



anient. 
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The method according to Claim i5, ul.e.en, .k. 
chemotherapeutic agent. 

The method according to Claim 15, wherein said therapeutic agent is a toxin or 
enzyme. 

A recombinant bacteriophage expressing exogenous DNA encoding a CEA 
binding polvpeptide having an amino acid sequence comprising: 
X,-X,-X3-Cys-X,-X3-X,X.-X,X,X,,-X, ,-Cys-X,-X,,X., (SEQ ID NO: 1 ). 

wherein 

X,- is Asp, Asn, Ala, or Ik; 

X,- is Trp; 

X,- is Val, lie. Met, Tyr, Phe, Pro, or Asp; 
X.- is Asn. Glu, or Asp; 
X.- is Leu, Phe, T>t, Trp, Val, Met, lie, or Asn; 
X„- is Phe, Leu, Asp, Glu, Ala, He, Lys, Asn, Ser, Val Trp, or Tyr; 
X- IS Lys, Phe, Asp, Gly, Leu, Asn, or Trp; 
X- is Asn. Pro, Phe, Gly. Asp. Ala, Ser, Glu, Gin. or Tip; 
X,- is Gin, or Lys; 
s Tip; 

s Phe. Thr, Met, Ser. Ala, Asn, Val. His, He, Pro. Tqx or T>t: 
s Asn, Asp, Glu, Pro. Gin, or Ser; 

,s Val. Leu, He, Pro, Ala. Gin. Ser, Met, Glu, Thr. Lys. or Trp; and 
s Leu. Mel. Val lyr. Ala. He, Trp, His, Pro, Gin. Glu. Phe, Lys. or 



X,r 

X.,4. 

Am 



-6- 
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1 



. . , . 1 ;q dicol'-n'^fl 0^ ^bt"" surface ot sa]d 

and where in said binding poiypcpuu^ iS a,SpU\.» l.. . 

bacteriophage. 

The recombmant bactenophage according to Cla.m 20, expressing exogenous 
DNA encodma an ammo acid sequence selected from the group consistmg of: 
Asn-Trp-Val-Cys-Asn-Leu-Phe-Lys-Asn-Gln-Trp-Phe-Cys-Asn-Ser-Tyr 

(SEQ ID N0;4), and 
Asp-Trp-Val-Cys-Glu-Asn-Lys-Lys-Asp-GhvTrp-Thr-Cys-Asn-Leu-I.eu 

(SEQ ID N0:5). 



The recombu^ant bactenophage accordmg to Clam. 20, expressn^g exogenous 
DNA encodmg an amino acid sequence selected from the group of sequences 
depicted in Table 5 (SEQ ID Nos: 37-107). 



